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INTRODUCTION

Abstract:

Objective: The purpose of this study was to evaluate the transverse strength of one brand
of denture base material repaired with two autopolymerized acrylic resins with and with-
out wire reinforcement.

Materials and Methods: Eighty samples (2.5x10x65 mm®) were fabricated and divided
into five groups. The control group was left intact. Groups B and D specimens were re-
paired with autopolymerizing acrylic resins. Groups A and C specimens were repaired
with metal wire and autopolymerizing acrylic resins. After 48 hours of storage at 37°C, the
transverse strength of the specimens was measured with a universal testing machine. Data
were analyzed by one way ANOVA and Duncan test (a=0.05).

Results: Significant differences were found between the control group and the other ex-
perimental groups (P<0.05). Among experimental groups, group D showed the highest
transverse strength with the mean value of 40.2 (SD=11.8) MPa while group B present the
lowest transverse strength of 28.4 (SD=5.4) MPa. The difference between the transverse
strength of group D and the other groups was statistically significant (P<0.05).
Conclusion: In wire reinforced groups, there was no significant difference between two
types of acrylic resin (P=0.93), however in repaired groups without wire, the type of
acrylic resin generates a significant difference in the transverse strength of the repaired
specimens (P<0.05). The application of wire significantly reduces the transverse strength
of the Meliodent repaired groups (P<0.05), however the changes occurred in transverse
strength of the Acropars repaired groups was not statistically significant (P=0.28).
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of autopolymerizing resin is the most popular

Denture fracture is a common problem in
Prosthodontics [1]. The final objective of den-
ture repair is to prevent further fractures.
Autopolymerized [2], heat polymerized [3],
visible light polymerized [2,3,4], and micro-
wave polymerized acrylic resins [3,5-7] have
been used to repair fractured dentures. Al-
though various materials have been proposed
for repairing fractured denture bases, the use

2007; Vol. 4, No. 4

[6]. It should be mentioned that repairing with
autopolymerized resin is much weaker than the
originally used heat polymerized denture resin
[6]. Attempts have been made to improve the
mechanical properties of the repaired sites by
changing either the joint surface contours
[8,9], the processing methods [9-11], optimiz-
ing the distance between repaired sites [8], by
using surface treatment [12-14], or reinforcing
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Table 1. Results of transverse strength.

Transverse strength (Mpa)

Groups Mean SD lower bound (95% CI) upper bound (95% CI) P Value
A-Acropars with wire 31.8 7.0 28.1 35.5
B-Acropars without wire 28.4 54 25.5 31.3
C-Meliodent with wire 32.1 7.9 27.8 36.3 P<0.05
D-Meliodent without wire 40.2 11.8 34 46.5
E-Control group 1139 11.0 108.0 119.8

materials such as metal wires [6,15-18], poly-
methyl methacrylate [19], aramide or nylon
[20] fibers. The aim of present study was to
compare the transverse strength of repaired
acrylic specimens with Acropars (Marlic Co.
Tehran, Iran) and Meliodent resins (Bayer
dental, Bayer UK limited, UK), and to evalu-
ate the effectiveness of metal wire reinforce-
ment on these repairs.

MATERIALS AND METHODS

In this experimental study, four aluminum
master dies with the dimensions of 2.5%10%x65
mm’® were prepared. The master dies were in-
vested in denture flasks with dental stone
(Hinrizit stone,Ernst Hinrichs Gmbh, Ger-
many). Eighty samples were prepared with
Meliodent acrylic resin (Bayer dental, Bayer
UK limited, UK) using conventional compres-
sion molding technique. All specimens were
processed according to the manufacturer’s
recommendations. The specimens were di-
vided into four experimental groups; each
comprised of 16 specimens (Table 1), and a
control group (E) consisted of intact acrylic
samples. The specimens in groups B and D
were cut in the middle with a non-stop device
(Krupp Dental, Dentarapid) and fixed in an
open-ended mold, so that a 3-mm gap was pre-
sent between the two cut pieces. These speci-
mens were repaired with a free flowing mix-
ture of autopolymerized Acropars and Melio-
dent acrylic resin in group B, and D respec-
tively.

In order to reinforce specimens with metal
wire, (Groups A and C), first an additional
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30x2.5 mm central channel was prepared in
the middle of acrylic specimens with a fissure
bur. Then these specimens were cut in the
middle, fixed in a stone mold, and 20x0.8 mm
copper wires were placed. These specimens
were repaired using a free flowing mixture of
autopolymerized Acropars (in group A) and
Meliodent acrylic resins (in group C). All the
autopolymerized acrylic resins were mixed
and polymerized according to the manufac-
turer’s recommendations. Final finishing was
performed using a #400 sandpaper and all
samples returned to their original dimensions.
Finally, the repaired specimens were stored in
distilled water at 37°C for 48 hours prior to
testing.
The specimens were examined using a three-
point bending test with a universal testing ma-
chine (Instron 4301, Instron Corp, Canton,
Mass) at a constant cross head speed of 5
mm/min. The span for the three-point deflec-
tion test was 50 mm. The fracture force was
recorded in Newton. The transverse strength of
each specimen was calculated using the fol-
lowing equation [21]:

3fL

g == -

2bd?
Where S=transverse strength (MPa), f=fracture
force (N), L=distance between supports (mm),
b=specimen width (mm) and d=specimen
thickness (mm). Mean values and standard de-
viations were calculated for the transverse
strength. Collected data were analyzed using
one-way analysis of variance and Duncan test.
P-values less than 0.05 were considered statis-
tically significant.
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RESULTS

The transverse strength of all specimens is
presented in the Table 1. Results displayed that
among the repaired groups, group D (Melio-
dent without wire) had the highest and group B
(Acropars without wire) had the lowest trans-
verse strength which was 40.2 (SD=11.8) MPa
and 28.4 (SD=5.4) MPa, respectively.
Statistical analysis by Duncan test revealed
that the difference among transverse strength
of groups A, B, and C was not significant
(P=0.07); however the difference between
group D and other groups was significant
(P<0.05).

DISCUSSION

Denture fracture often occurs at the interface
junction of the original base and repair materi-
als, rather than within these materials [13].
The purpose of this study was to compare the
transverse strength of two acrylic resins
(Acropars and Meliodent) when used as repair-
ing materials with or without metal wire rein-
forcement.

The results indicated that the transverse
strength decreases consecutively in the group
E, D, C, A, and B. The results showed that in
the wire reinforced groups, there was not sta-
tistically significant difference between the
type of acrylic resin used for the repair
(P=0.93). However without wire reinforce-
ment, the type of acrylic resin created a sig-
nificant difference in the transverse strength
(P<0.05). Using wire reinforcement in the
Acropars group slightly increased the trans-
verse strength, however this difference was not
significant (P=0.28).

In separate surveys Zissis et al [22], Darbar et
al [23], and Valittue and Lassila [17,18] re-
ported that the presence of metal wires in re-
paired prosthesis strengthened the acrylic resin
which was similar to the results of the
Acropars-repaired specimens in our study. In
contrast, wire reinforcement in Meliodent re-
paired groups reduced the transverse strength
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of the repaired specimens, in a way that group
D specimens had a significant difference with
groups A, B, and C. This may be due to the
poor potential attachment between acrylic
resin and non-acrylic materials.

The important effective factors for variation of
transverse strength in repaired samples are the
joint surface contours [8,9], processing meth-
ods [9,10,11], distance between repaired sites
[8], type of wire [6,15-18], repairing acrylic
resin [9,11,24], the amount of residual stress
[25,26] and porosity [21,27] in the repaired
site. Therefore, these parameters should be
studied carefully for Acropars acrylic resin.

In the present study, all the repaired specimens
fractured adhesively and failure occurred be-
tween the parent and repaired resin. As a re-
sult, the most important factor for the success
of denture repair is the adhesion between the
fractured sites and the repair material; stronger
adhesive bond reduces the stress concentration
and increases the strength of repaired unit [31].
There are numerous studies and methods con-
cerning the strengthening of PMMA or en-
hancing the adhesion between metal and
acrylic resins. These methods include metal
surface sandblasting [17,18], chemical surface
treatment [12-14], application of adhesive res-
ins [16,28-30], the use of microwave radiation
[3,5-7] or strengthening materials such as glass
[6,15,17,20,31,32], metal wires [6,15-18], po-
lymethacrylate [19], and aramide or nylon [20]
fibers.

Etching the repaired surfaces with chemical
etchants was suggested by some investigators
[28]. Chemical surface treatment creates su-
perficial crack propagation, as well as the for-
mation of numerous pits approximately 2um in
diameter. This surface morphologic change
may enhance the mechanical retention be-
tween a fractured surface and repaired acrylic
resin. This may be attributed to superior adhe-
sion because of monomer infiltration into the
pits and cracks [28]. Further investigation re-
garding these reinforcing methods is suggested
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for Acropars acrylic resin.

Since the clinical conditions in this study were
not simulated with thermomechanical cycling
and repetitive mechanical stress, further inves-
tigations are necessary to evaluate the bonding
under more closely simulated clinical condi-
tions.

CONCLUSION

Within the limitations of the laboratory testing
conditions in this study, the following conclu-
sions were drawn:

Repair by the Meliodent acrylic resin is
stronger than that of Acropars. Resin repair
with Acropars acrylic resin produces better
results with metal wire reinforcement, and the
repair with Meliodent acrylic resin has a better
result without metal wire reinforcement.
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